Inhibition of uncoupling protein 2 by genipin reduces insulin-stimulated glucose uptake in 3T3-L1 adipocytes.
Uncoupling protein 2 (UCP2) was reported to be involved in insulin-glucose homeostasis, based on well established event that inhibition of UCP2 stimulates insulin secretion in pancreatic beta-cells. However, the role of UCP2 on insulin-stimulated glucose uptake in adipose tissue, which is an indispensable process in insulin-glucose homeostasis, remains unknown. In this study, UCP2 was inhibited by genipin in 3T3-L1 adipocytes, which increased mitochondrial membrane potential, intracellular ATP level and production of reactive oxygen species (ROS). Importantly, insulin-stimulated glucose uptake in 3T3-L1 adipocytes was largely impaired in the presence of genipin, and recovered by CCCP, a mitochondrial uncoupler. Furthermore, genipin leaded to suppression of insulin signal transduction through hyperactivation of c-Jun N-terminal kinase (JNK) and subsequent serine phosphorylation of insulin receptor substrate-1 (IRS-1). These results suggest that mitochondrial uncoupling in adipocytes positively regulates insulin-stimulated glucose uptake in adipocytes, and UCP2 may play an important role in insulin resistance.